Potassium hydrogen sulphate single crystal has been y-irradiated at room temperature and its electron spin resonance spectrum recorded by changing the H0 static magnetic field, around an orthogonal axes system. The electron spin resonance spectrum is a single line with a slightly anisotropic g factor. The paramagnetic species has been identified as S03~ and the principal values of the g tensor has been determined as g1=g2=2.0060, axis, the y-axis is the intersection of the (111) and (111) 
tribution to the ^-factor has been explained.
Introduction
It is known that sulphur-oxy radicals may be produced by gamma-irradiation [1] [2] [3] [4] [5] . Several substances, namely sodium dithionate, sulphamic acid, potassium sulphamate 5 , sodium thiosulphate 3 and lithium sulphate 4 were irradiated and studied. All these materials give more than one radical species which makes the identification difficult and the determined properties uncertain. The present paper describes a study of gamma-irradiated potassium hydrogen sulphate single crystal. It was hoped to obtain a new sulphur-oxy radical and to determine its properties or those of a known one more precisely than has been possible before.
Experimental Details and Results

a) Experimental Procedure
Commercial potassium hydrogen sulphate, KHS04, was crystallized by concentration of an aqueous solution. The crystals were found to be trigonal in sym-tion about the x, y, z axes and the line-width is 2.85 gauss. The intensity of the line did not change after a lapse of some days.
Since the line is single and direction dependent the Hamiltonian of the species is
where ß is the Bohr magneton, H0 the static magnetic field, g the spectroscopic splitting tensor and 5 the electron spin.
b) Determination of the g Tensor
In the x, y, z coordinate system, fixed to the crystal, the g tensor is given by
Instead of the g tensor the g 2 tensor is determined experimentally for the reason which will be obvious in the following. In doing this the Hamiltonian matrix, (ij ß H-g • S ' j), is written down by using the wave functions J + ) for Sz = g and j -) for Sz= -g, and from this Hamiltonian matrix the energies
are obtained, where g has the form
and X = I gxx + m gxy + n gxz ,
Z = lgzx + m gZy + n gzz,
here I, m, and n are the direction cosines of the H0 magnetic field with respect to the x, y, z axes. Thus, when the magnetic field is in the z-direction l = m = 0, n = 1, the familiar expression
is obtained 6 . The analogous expressions can be written for H0 directed along the y and z axes. 
is obtained. The parameters P, Q and R replace the gij in the following way
= gxy gzz + gyy gyz + 9y2 gzz 5 and the parameters and ax are related to Px, and Rx through the transformation
The constant kx is the amplitute, and is the phase angle for the sinusoidal variation of g 2 (0) in the y z plane. So, by rotating in three successive planes, perpendicular to each other, we find the P, Q, R which constitute the g 2 tensor. Taking the initial conditions of these three rotations into account, g 2 can be written as
After finding the g 2 matrix it is diagonalized by a matrix transformation,
R is the transformation matrix from the laboratory axes to the principal axes of g. This method has been followed and the best fitting values of P, Q, R have been determined from the experimental results by a least-squares computation with a computer. Figure 2 shows the g 2 values against the rotational angle 0, which is the angle between the magnetic field and the chosen axis. 0 = 0° corresponds to H0\\y, H0\\z and Ho || x for the rotation about the z, x, and y axis, respectively.
The g tensor with its principal values and corresponding direction cosines, in the x, y, z axes system, are given in Table 1 . The g tensor has cylindrical symmetry with the principal values of g 1 = g 2 = 2.0060 and = 2.0045. Due to this cylindrical symmetry the directions indicated with an asterisk have no significance.
Discussion
It has been shown that gamma-irradiated potassium, sodium and ammonium thiosulphate powders give similar ESR spectra 1 . Therefore, considering these and the results obtained by Atkins 7 in gammairradiated sodium and potassium selenates, the paramagnetic species most likely to be formed in KHS04 crystals during gamma-irradiation should be sulphur or a kind of sulphur-oxy radical which arise due to partial degradation of the sulphate molecules. The possible sulphur and sulphur-oxy radicals are S2~, As in the isoelectronic P03~2 and C103 , the direction of the smallest principal value should be perpendicular to the 03 plane also in the S03~ radical.
On the other hand, the direction cosines in Table 2 show that the direction of g3 is nearly parallel to the
[111] axis of the KHS04 crystal. Clearly the form of the S03~ radical should be as in Figure 3 . b) The stability of the species produced by gamma-irradiation may vary with the crystal matrix.
For example S03~ is more stable in KHS04 than in NH3S03 5 and K,NH (S03) 2 13 .
